Despite the sharp decline in residential real estate prices in several regions of the United States over the past few years, the Middle East experienced a significant escalation in residential housing costs over the same period. This escalation has led to several social and economic problems, including public dissatisfaction with government policies. The housing cost escalation could be attributed to a number of factors, including the rise of oil prices that typically leads to sharp hikes in inflation rates. The main objective of this research is to identify the factors that lead to housing cost escalation, rank them according to their significance, and investigate the best strategies to address them in the short-and long-terms. The study focuses on Riyadh city as a case study to apply the proposed methodology, which includes identifying possible factors from the literature, conducting surveys, and interviews; soliciting evaluation as to the impact of these factors; and conducting quantitative statistical analysis to compare the impact of the factors. The most impacting factors are identified in order to facilitate further investigation of their effects and propose strategies to address these effects. This should prove useful to other cities experiencing similar trends as it presents a systematic replicable approach to identify the cause and effect of housing cost escalation.
INTRODUCTION
In 2006, the residential housing market in several regions of the US started to experience a slowdown and a sharp decline in prices; a decline that affected the whole economy and led to a drag on the GDP (USHMC 2007) . The most affected sectors by the slowdown in the housing market sales were real estate investors and home developers who struggled to break-even financially on their investments (Khalafallah 2008) . Economies around the world were also affected by the slowdown in the US economy and suffered substantially due to the reduced demand for construction services and housing in general.
Despite the decline of housing and construction costs in the US and several regions of the world over the past few years, the Middle East, among other oil producing regions of the world, experienced a significant escalation in residential housing costs over the same period, especially in the countries of the Arab peninsula. This escalation has led to several social and economic problems, including public dissatisfaction with government policies. The housing cost escalation could be attributed to a number of factors, including the rise of oil prices that typically leads to sharp hikes in inflation rates. For example, in Nigeria, oil prices, exchange rate, interest rate, and unemployment rate were attributed to 98% of the changes in housing prices and rents (Padilla 2005) .
Study objectives
The main objectives of this study is to: (1) identify the factors that lead to housing cost escalation, (2) rank them according to their significance, and (3) investigate the best strategies to address them in the short-and long-terms. The study focuses on Riyadh city, Saudi Arabia, as a case study to fulfill these objectives.
Background about Saudi Arabia
Saudi Arabia has the largest economy among the countries of the Gulf Cooperation Council (GCC) and its main industry is oil production. With Saudi Arabia, United Arab Emirates, Qatar, Oman, Bahrain and Kuwait being a part of GCC, it was observed that construction contracts worth USD 50 billion were awarded to contractors in the very first quarter of 2011 (Deloitte, 2012a) . The GCC flourished from the year 2003 to 2008 due to the spectacular increase in the oil prices. With an increase in oil prices, the cost of construction also increased to about 60 percent particularly in Dubai (Meed Cost Indices, 2012a) . It is also worth mentioning that construction of real estate projects occupied around 51.8% of the overall value of the top 100 projects in the GCC region (Alpen Capital, 2012) .
The oil industry in Saudi Arabia has led to a significant influx of residents to the regions of oil production and the evolution of mega cities, such as Riyadh, Jeddah and Dammam. As a result, construction and housing became the country's second largest industry after the oil industry. Lately, the growth in the construction industry has come with a sharp rise in the prices of construction services and housing, especially in Riyadh. This increase has been so problematic that the prices of construction materials are considered a major crisis for the Saudi real-estate market (Alhwish, 2010) . The causes of these high prices have yet to be investigated, as they are numerous and intertwined.
Saudi Arabia has taken the lead in investing in the construction sector, followed by the United Arab Emirates (UAE). It is forecasted that the residential construction sector in Saudi Arabia will continue to feature growth in terms of the number and amount of contracts awarded. For instance, the government's expenditure on funding residential projects grew from USD 31 million in 2008 to more than USD 47 million in 2012. It is expected that these awarded contracts would reach USD 50 million by the end of 2013 (Ventures, 2011). The major construction activities are taking place in the cities of Riyadh, Jeddah and Dammam. These three major cities account for almost three-fourths (75%) of construction activities in Saudi Arabia (AlNagadi, 2010) .
In Saudi Arabia, the dream of each citizen is to own a house. A brief overview of the population in Riyadh revealed that most people now cannot afford building a house because of the increase in construction costs. Moreover, the rental prices have also skyrocketed in the three mega cities. Over the past few years, economic problems also began to arise, leading to a significant difficulty to achieve the dream of owning a house.
There are certain factors that could affect the cost to escalate in housing and construction industry. The increasing oil prices serve as the major cause behind the rising housing and construction costs. Apart from this, the increasing construction costs could also be attributed to the continuous increase in the prices of other resources, including labor and construction materials (Omoreigie and Radford, 2005) . Apart from this also, the low supply of housing also directly influence the construction and housing cost. Also, according to TELL (2002) , the corruption and other fraudulent practices on the part of the government, suppliers, and contractors also directly affect the housing and construction costs. On the demographic level, the increase of population's level results in the increase of costs of construction and this leads to increase the demand on housing.
The complexity of the problem has perplexed the experts in the field of housing and construction, to the extent that each expert holds his own opinion regarding the main causes of the problem. Moreover, the lack of information about the significance and impacts of these causes make it difficult for economists to apply effective measures to reducing their effects on prices. The crisis needs to be resolved soon, as it is being compounded by other factors, such as population growth, as time progresses. A quick solution is needed now because the situation is also getting out of control.
Thus, the purpose of the study is to find accessible solutions to the issues mentioned above, because "Prices of construction materials are going into the unknown…and the citizens wonder about the role of the government" (Aljaliedy, 2011) .
METHODOLOGY
The primary objective of this study is to investigate the factors that led to a drastic increase in housing and construction prices over the past few years. The study specifically focuses on housing construction in Riyadh, Saudi Arabia. The methodology to conduct this research study includes: (1) identifying possible factors from the review of literature, (2) conducting surveys, and interviews with experts in the field of residential construction to solicit their input on the crisis; (3) assessing the impacts of these factors on construction cost escalation; and (4) conducting quantitative statistical analysis to compare the impact of the factors.
Hypotheses, limitations and assumptions
The main hypothesis of this study is that by examining the literature, the possible factors behind the escalation of housing and construction prices can be identified.
The main limitation of this study is that the factors identified come solely from the literature review, and as such the survey could be overlooking some other significant factors. However, it is also postulated that any unidentified significant factors will be identified through surveying the experts. Also, this survey has solicited the opinion of a limited number of experts (companies, specialists and engineers), so it may not capture the opinion of all experts in Saudi Arabia.
The main delimitation of the study is the reliance on the literature review of the survey, assuming that the literature is up to date. In addition, the scope of the study focuses only on residential buildings (houses and apartments), and eliminates other types of construction.
The main assumption of this study is that the survey respondents are knowledgeable of the situation and would respond in an unbiased manner to the survey questions.
Identifying possible causes of cost escalation
The factors that were identified in the literature to possibly cause construction cost escalation are: (1) the increase in oil prices, (2) the large demand for construction materials and labor due to government projects for housing, (3) the high demand for development of public works projects, such as schools, hospitals, and infrastructure, (4) the high demand for housing and construction by Saudi citizens, (5) the Low supply of housing, (6) the rapid rise in the rate of population growth, (7) the manipulation and monopoly of suppliers of cement, steel and other construction materials, (8) the lack of trained labor, (9) the absence of the government in monitoring prices, (10) corruption in monitoring government projects, (11) the existence of a black market, (12) the high inflation rate, (13) contractors taking projects beyond their capacity, (14) speculative purchase of undeveloped lands, (15) corruption in selling undeveloped lands, and (16) exportation of construction materials outside of Saudi Arabia.
DATA COLLECTION AND ANALYSIS
The main goal of the study is to collect responses from experts in the field of construction in order to be able to determine the main factors that increased the prices of housing and construction costs. The survey focused on the city of Riyadh, the capital of Saudi Arabia, and included 16 main questions geared toward evaluating the abovementioned 16 possible factors on a 5-point scale (Khalafallah, 2002) . The scale points are: Very high=5, High=4, Normal=3, Low=2 and Very low=1. To analyze the collected data, the study relied on descriptive and quantitative methods to discuss the potential factors.
The study also depended on a spread-sheet software to analyze the data statistically, including the calculation of means, modes, standard deviations, frequency histograms, figures, and tables. The main criteria for comparing the factors was the analysis of the means and modes. Each question included a 5-point scale (very high, high, normal, low, very low), and each of these choices has been quantified in order to calculate a numerical evaluation of the mean in order to assess the significance of each factor.
In order to estimate the sample size needed for the analysis, a 90% confidence interval was assumed, and Eq. 1 (Mann, 1995) was used. n Z 2 б 2 / E 2 1
Thirty random samples were taken from the collected samples to calculate the sample standard deviation (б), which was calculated to be 0.89132. The z value corresponding to a level of confidence of 90% is 1.645, and the maximum error was set to 0.1 (10%). Therefore, the required sample size is:
The number of collected surveys was 237, and as such it exceeds the required sample size. A summary of the analysis of the collected data is illustrated in Table 1 . Based on the above analysis, the factors were ranked according to their calculated modes and means (tie breaker) as shown in Figure 1 and Table 2 . 
RESULTS AND DISCUSSION
Based on the above results, the top four factors that impact housing and construction cost are: (1) corruption in selling land, (2) speculative purchases of land, (2) high-demand for housing, and (4) result is considered an important milestone on the roadway to solve this problem, as it was unknown, before the current study, what factors contribute most to the problem. Now that these factors are identified, they could be given due attention by the Saudi government, in order to alleviate the housing crisis and its repercussions on the public. The problem is novel and because of its novelty, the main causes of it were unknown to be addressed with solutions. Thus, after identifying the causes, the recommendations below could be given to reduce the impact of its top causes. For the first factor (the corruption in assigning/selling undeveloped lands), the recommendation consists of four folds: (1) apply an annual 15% tax on very large plots of land to prevent monopoly, as it is estimated it would help bring down housing cost by at least 30% (Alhugail, 2012) ; (2) monitor the prices of land, unify plot sizes, and establish harsh sanctions for manipulation; (3) stop the process of granting lands in developed areas; and (4) prevent investors from keeping large expanses of land undeveloped for too long.
The second main factor is speculative purchase of undeveloped lands. The recommendation to address/resolve the problems related to this factor consists of three folds: (1) penalize speculative purchases in housing areas, and establish laws and conditions for buying and selling all types of land, (2) create and enforce zoning rules to establish service/commercial-only areas and residential-only areas, and (3) unify the prices of land plots.
The third main factor is the high demand for housing. The recommendation to address/resolve the problems related to this factor consists of four folds. (1) Monitor the prices of construction materials, and establish tough sanctions for price manipulation. It has been indicated that some material suppliers buy and store large quantities of construction materials, thirst the market for these materials, and then sell them materials at very high prices. Moreover, prevent companies from exporting construction materials outside Saudi Arabia. (2) Investigate how other countries, with similar conditions have addressed/ are addressing this problem of reducing costs and implement identified good strategies/ management practices for housing projects. (3) Monitor the prices of rental apartments and establish regulations for rental price changes. (4) Improve the management and control of public work projects in order to reduce the demand for construction raw materials.
The fourth most influential factor is the rapid rise in the rate of population growth. The recommendation for addressing/ resolving the problems related to this factor consists of three folds: (1) Revive small cities around Riyadh to reduce the number of people moving into big cities, which will create "reverse immigration" where people emigrate from large cities to small ones. Yanbu (in the western region) and Jubail (in the eastern region) are good examples of two cities that the Saudi government developed to discourage people from moving to the capital city. (2) Revise the current height limitations on housing areas (now only two floors), to allowing building more floors per building and as such reduce the demand for land in Riyadh. (3) Implement a government-sponsored mortgage system so that more citizens could afford buying houses.
SUMMARY AND CONCLUSIONS
The city of Riyadh suffers from escalating housing and construction costs, which have increased by more than 200% in the last 7 years. Saudis initially thought the problem was just temporary, but unfortunately continued to suffer from its repercussions to this day.
Some researchers studied and warned against this problem from a social perspective, as in the Saudi culture every citizen believes he/she should own a house, and most Saudis currently cannot afford to own a house. The government showed interest in understanding the root causes of housing and construction costs escalation in order to develop strategies to address this crucial problem and find long-term solutions to offer affordable housing.
In response to the absence of research on this problem, this study was carried out and it included conducting a survey to identify the factors that led to the significant escalation in housing and constructions costs in Saudi Arabia in the past few years, focusing on the city of Riyadh as a case study. While conducting the literature review, 16 factors were identified in the literature as possible factors. It was unknown which of these factors were the most influential, and as such, the main objective of this study was to conduct a survey to identify the most significant factors that affect housing and construction cost escalation.
All of the survey samples were collected from experts in the construction domain, who work in Riyadh. The surveyed experts included specialists, engineers, economists, construction materials suppliers, and other individuals in related fields. The required sample size was estimated to be at least 215 surveys, and the actual collected surveys totaled 237 surveys.
After collecting the data, statistical analyses were conducted by employing descriptive statistics, including determining the means, modes, and standard deviations. Tables and figures have been used to show the results of the survey. After analyzing the data, the main influencing factors were identified based on the mode and then the mean averages. The identified top four factors are as follows: corruption in selling lands, speculative purchases of lands, high demand of housing, and the high rate of population's growth. All of these factors and more have contributed to the significant increase in the costs of housing and construction in Riyadh in the past few years. Recommendations to address these top factors were listed. This should prove useful to the government of Saudi Arabia and other countries with similar conditions in combating construction cost escalation and providing affordable housing.
